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OEhis nvertion tlas o improvee.nts, as- 
sociated with a heel, pullCy, gear or silar 
torqurtransmittig !ement, by wCh fo ïor.ce 
suçh an element, with the tm0st ghtness, onto 
a driving o diven.haft 0r spine, and aS readi- 
ty  ov.ercome Such Mghtness, in the opertion 
of'withdrawing or reoving the element from the 
shuf. Sn coeqence, of such easy withdrawal 
or rewoFl 0pçr$0n, here i no need for resort 
fo hammeg, pg or 0ther.forcing expedien 
£:hat re !la,le t0 bjeçt the parts to iu or 
rin 
:My inçt.o mp!os .or hese purpsS a f- 
 f[.til Du, wh9 aryangement and operaion 
.ae suçh a  .do awy w[h all Deed fçr prov[dng 
bete¢.n shaf and e!ement the usual spline, key 
o :¢her yalenç co9ç[on .tha has hereto- 
fore been requ!red or he operaton, in 
vomnt, Qf  d.ffen[al nut. OEy lnveti0n 
p;oldes te eDtal nut s a cot[tuen and 
9Ççmaty conected pÇr of the wheel, pu!ley 
gear or other torque-tramitg element, thus 
not Qy obviDg the OEcU!ty, a!ways hereto- 
foe eonrCd in applyg a .differenial nut, 
of gettg the second of the thread-engagng ae- 
-ns arted, but also elimina[ng the danger Qf 
sri9inff ç utflang the threa,in he course 
Oh2 d-fther objec and advantages of 
.my ivetion will be d9 apparent by the Ql- 
9¢tQ wh th 9 a.cc0pa_yng drangs in which 
i..  _a.side eçvtOa view 8owng 
sÇÇed %o a shaft n a:c0rdance w!.th .my inven- 
g. 2 is Rn end view oï .the rts Shown in 
Fig. !. 
_g.  is Ç .ecti0n1 vew on line 3 oï Fig. 2, 
Sog the rts on  1rger scaie 
g: :4tS  s[deeievatoiUl view showing a lock 
:g:doyed:by my invention 
Lke :reference charc.ters refer fo like par 
,the.iffernt figures. 
The .drwings show a driving or driven .shaf 
hC  Oëëid s sumbly pere< as sh0 at 
, r the receptlon theeon of any t0rque-trans- 
!tttn_g: Or sire!lu  element , here shown as  pBlley 
-, w.hse coasebe .atachme.nt to sid shaft 
ls.d.sir.d..Fer tht purpose the puHey 
,m.jgr .portipn Of s length is taper bored, reamed 
0r çZw:ise fished With an Infernal taper as 
sho st 4, fo fit accurately Qn the tapered por- 
eo.d:ai peçd pprtipn , the saft I has 
: :eceiaweter 'P0ç0. .S, te end çf 

2 
pr0vides exteral screw threads S oï relativey 
coarse pttch, The bore oï pulley 3 (or other ele- 
ment to be attached t0 the shaft  ) at the smal!er 
and.outer end of its tapered portion 4 is enlarged 
5 appreciably, as shown ai 7, by virtue of which is 
formed in said bore an annular shoulder 8 that 
serves, as hereinafter described, as an abutment 
 fOr the end of a coil spring 9, the latterbeing 
received in said enlarged bore portion 7. The 
10 extrem.ê Juter end of bore enlargement 7 pro- 
vides infernal screw threads  0 of somewhat finer 
pch, as shown, than the shaft threads 6, and 
inwa'd_ly .of said threads 0 the diameter of said 
bore portion 7 is still further increased by a 
15 Sh?w nernal gro0ve  , Whose outer wall fqrms 
an a.n.n...Uar sh0ulder 2 ai the inner end of the 
screw threads 10. 
lor cooperation with the external screw threads 
6 of shaft  and the finer infernal screw threads 
20 0 of element , I provide a differential 
having interior and exterior screw threads 0' and 
0', respectively pitched tO correspond fo and fo 
engage with the threads 6 on shaft  and the 
threads 0 on element . When the 
25 screwed into the element , for assenbling said 
parts together preparatory to their presentation 
as a unit fo the shaft or spindle , the inner end 
of said nut is adapted fo press against the outer 
end of the aforesaid coil spring 9, whose other 
end seats against the shoulder 6; ai a short dis- 
tance from it inner end the nut 3 is formC 
with a circumferential groove 4 of suiïicient 
depth fo completely receive a split expansible 
spring ring o.r washer 6 (see Fig. 4) upon the 
atter's ,being contracted fo a diameter smaller 
than if9 normal diameter. Said ring or washer 
 upon resumption of ifs normal diameter is 
adapted as shown in Fig. 3 fo project into 
shallow groove   of bore enlargement 7, the said 
ring I thus servng, when so positoned and al: 
10wed fo expand fo ifs normal diameter, as a lock- 
ing mçns fo maintain the element 
and nufi 3 in a permanently assembled relation. 
That is fo say, my invention contemplates he 
subsfian.iaiÏY permanent pre-assemblage with 
each pulley or other element 3, of ifs contained 
spring O and ts associated nut 13 and locking ring 
S, this assemblage being accomplished, fter 
spring 9 is dropped into bore enlargement 7, by 
screwing the nut 13' (with ring 6 contracted by 
entry into threaded bore portion 0) fr enough 
into said threaded bore portion I, for said ring 
fo pass the shoulder 2, whereupon said ring ex- 
pands outwardly into bore groove  of elëment 
3, arï! terefter by ifs contact with Shouïder 
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S 
prevents said nut IS from being withdrawn, by 
subsequent outward screwing, from the pulley or 
other element S. In this locked-tegether assem- 
blage of the parts, the spring 9 is put under more 
or less compression between shoulder $ and the 
end of nut |, and thus imposes a preload on the 
interengaged threads |0, 0' so as fo create an 
appreciable resistance fo relative turning more- 
ment between the pulley or other element 3 and 
ifs associated nut |3. As shown in Fig. 4, the 
outer circumference of locking ring |§ is prefer- 
ably relieved ai a number of places |6, |6 fo per- 
miç said ring, in the above described operation of 
creating a permanent assembly of the parts to 
yield more freely in passing through the ternal 
threads 0 of the element . 
In the operation and use of my invention, the 
«foresald permanent assembly (element , with 
,ik contained spring 9, locking ring |6 and nut 
|S) is moved inwardly on shaft | until the nut 
threads 6' engage the shaft .threads 6; .then the 
assembly is screwed inwardly as a unit by hand 
through he interaction of these matching thread 
portions, with no relative movement occurring at 
.this ,rime between element  and nut $, because 
of the frictional pre-load impesed on the threads 
${}, ${}' by spring 9. This screwing-in action, 
vholly on the threads 6 and 6', is continued until 
the .tapered surfaces 4 and 2 are brought into 
flrm contact; theretpon by a bar or pin (not 
shown) inserted in one of the radial holes $7, 17 
vf element , and by a wrench (hot shown) ap- 
plied to the head $ of nut $, the operator pro- 
duces an inward screwing of nut $S on both sets 
uf threads 6, 6' and ${}, {}' at once; since the 
hreads 6, 6' are more rapid in operation than the 
threads I{}, ${}', this relative turning between nut 
,$$ and element 3 produces, differentially, a slow 
and therefore very powerful endwise inward 
hrust of element , to force its internal tapered 
surface 4 into the tightest possible binding en- 
gagement with ,the tapered portion 2 of shaft , 
hus flrmly uniting said parts for .their desired 
rotation in unison. 
In ortier to effect removal of he element  
.from .the shaft $, the bar and wrench are en- 
gaged with said element and with the nut S 
respectively, as belote, but this rime are manipu- 
lated for an unscrewing action of the nut  on 
both sers of threads af once, so as to produce 
differentially a powerful force that moves the 
element  outwardly on the shaft, Just enough 
,to relieve the pressure of the taper bore ,portion 
.4 against the tapered shaft section 2. Then, it 
s possible to remove the assembly as the unit 
from the shaft, by an unscrewing movement that 
s .lrnply involves travel of the nut threads 6' on the 
shaft threads 6. 
Previous utilizations of 'a dlfferential nut for 
,the secure attachment of a wheel, gear, pulley or 
similar element to a shaft or spindle as typifled 
by the disclosure of Bassett Patent No. 454,019, 
dated June 16, 1891, have always required the 
use of a key or spline between said shaft and 
said element in ortier to hold the element to an 
endwise movement during the differential action 
of the nut, and the presence of such a key has in 
turn prevented any pre-assembly temporary or 
permanent, of element and differential nut for 
their presentation as a unit, in initially threaded- 
.together engagement, to the shaft or spindle. In 
consequence of this, it has always been neces- 
sary, when nsing a differential nut in this en- 
vironment, fo apply the nut after the placement 
of the element on the shaft, the nut being 
initially screwed inwardly on the shaft threads 

4 
and then with much difficulty caused to engage 
by its iïner external threads with the internal 
threads of the already-positioned torque-trans- 
mitting or other element, which by the presence 
5 of the aforesaid key or spline, is hot susceptible 
of being turned or manipulated on the shaft, to 
position its threads for the easy entrance of the 
nut threads. This difliculty, which exposes said 
fmer threads to stripping and mutilation is en- 
10 tirely overcome by my invention, which allows the 
element and the differential nut tobe presented 
to the shaft in already-mssembled relation. 
I make no claire to use of a differential nut in 
the manner shown and described by the afore- 
15 said Bassett ptent, ,but what I do claire and 
desire fo secure by Letters Patent is: 
1. As a means of tightly attaching a wheel, 
pulley, gear or other torque-transmitting element 
o a shaft or spindle, a differential nut pre- 
20 assembled with said element, by interengaged 
screw .threads of nut and element respectively, 
resilient means carried by said nut and operable 
in response to such pre-.assembly for locking said 
element and said nut against dis-assembly, and 
25 spring means for creating a frictional resistance 
ugainst relative turning between said parts on 
said flrst-mentioned threads, said nut having 
coarser screw threads adapted for interengage- 
ment, upon application of said assembly to said 
S0 shaft, with corresponding shaf.t threads. 
2. For the keyless attachment to a shaft or 
spindle, of a wheel, pulley, gear or other torque- 
transmitting element, a differential nut having 
internal screw threads adapted to be engaged 
$5 with corresponding external threads on said 
shaft, said nut being presented to said shaft as 
a permanently-connected part of said element 
and in interengagement with said element by 
flner screw threads, and spring means for fric- 
40 tionally resisting relative turning movimints be- 
tween element and nut on their interengaged fine 
threads. 
S. A torque-transmitting element bored for 
tight fit on a shaft or spindle, and having assem- 
45 bled therewith a differential nut having differ- 
ently-pitched threads, the coarser threads 
adapted upon application of said assembly to said 
shaft to inter-engage with corresponding threads 
on sald shaft and the flner nut threads, for said 
50 assembly being screwed into corresponding 
threads on said element, resilient means carried 
by said nut for locking said nut and said ele- 
ment in permanently assembled relation, and 
spring means for imposing a resistance fo rela- 
55 rive turning movement between element and nut 
on said flner threads. 
4. The combination with a tapered shaft or 
spindle having a threaded outer end and a wheel 
pulley gear or other like element which is taper- 
60 bored fo fit said shaft, of a differential nut pro- 
viding internal threads to screw onto said shaft 
threads, and having flner external threads by 
which to screw same into corresponding internal 
threads of said element, and means responsive 
65 to the last-named screving action in the pre- 
assemblage of element and nut, for imposing a 
frictional pre-load on said interengaged flner 
threads, fo secure turning movement of nut and 
element in unison, when said assemblage is ap- 
70 plied fo said shaft, and moved endwise thereon 
by the turning of the nut's internal threads on 
said shaft threads. 
5. The combination with a shaft having a 
pered section and a threaded end beyond said 
75 taper, of a wheel, pulley, gear or like element 
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having atapered bore to fit said tapered shaît, 
and having beyond said tapered bore an inter- 
nally threaded recess, said recess threads being 
of finer pitch than said shaft threads, a differ- 
ential nut pre-assembled with said element and 
operable to ïorce the tapered surïaces oï ele- 
ment and shaft into close contact, said nut hav- 
ing infernal threads for co-operation with said 
shaft threads and external threads for co-opera- 
tion with said recess threads, and a spring seated 
in said recess, and put under compression by the 
screwing of said nut into said element, thereby 
to impose by said pre-assembly a frictional pre- 
load on the last-named co-operating threads. 
6. The combination with a shaft having a ta- 
pered section and a threaded end beyond said 
taper, of a wheel, pulley, gear or like element 
having a tapered bore fo fit said tapered shaft, 
and having beyond Said tapered bore an inter- 
nally threaded recess, said recess threads being 
oî finer pitch than said shaft threads, a differ- 
ential nut pre-assembled with said element and 
operable fo force the tapered surfaces oï element 
and shaft into close contact, said nut having 
infernal threads ïor co-operation with said shaft 

25 

threads and external threads for co-operation 
with said recess threads, and a spring seated in 
said recess, and put under compression by the 
screwing of said nut into said element, thereby 
to impose by said pre-assembly a frictional pre- 
load on the last-named co-operating threads and 
means responsive fo such inward screwing for 
locking said parts against dis-assembly. 
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